Critical micelle concentration is an important characteristic property of a surfactant and various methods such as osmotic pressure, surface tension, interfacial tension, UV-Visible spectrophotometry have been reported to determine it. The drop weight method was used to determine the Hadkar factor H 1 for organic liquid lighter than water and Hadkar factor H 2 was used for organic liquid heavier than water. The plot of H 1 or H 2 vs concentration of the aqueous surfactant solution was used to determine the critical micelle concentration of the surfactant. Interfacial tension between the aqueous surfactant solution and the organic liquid was also determined using Hadkar factors H 1 and H 2 .
INTRODUCTION
Surfactants are surface active agents and a surfactant molecule has both hydrophilic part and hydrophobic (lipophilic) part and as a result the surfactant molecules are adsorbed at the interface of immiscible phases, and thereby reduce the interfacial tension.
1 As the concentration of surfactant is increased, the surface tension goes on decreasing and at a certain concentration, the monomer surfactant "n" molecules associate to form aggregates called micelles. 2, 3 The process of formation of micelles is termed as micellization. The minimum concentration at which micelle formation takes place is called the critical micelle concentration (cmc) and is temperature dependent. The methods such as pendant drop method, Withelmy plate method, have been reported to determine interfacial tension between two liquids. 4 The cmc of a surfactant can be determined by various methods such as osmotic pressure, surface tension, interfacial tension, conductivity method. 5 The plot of the physical quantity vs the surfactant solution concentration shows a sudden change in the measured physical quantity at the cmc of the surfactant and this fact is used to determine the critical micelle concentration. 6 The method reported here to determine the Interfacial Tension between organic liquid and surfactant solution is the drop weight method same as that reported by Hadkar U.B. and Ravindra R.P. 7 The drop weight method was used to determine Hadkar Factor H 1 for two different systems, namely, the aqueous surfactant Tween-20 solution-butanol system and cetyl trimethyl ammonium bromide (CTAB) aqueous surfactant solution-butanol system. Also Hadkar Factor H 2 was determined for two different systems, namely, CCl 4 -Tween-20 aqueous solution and CCl 4 -CTAB aqueous solution.
MATERIAL AND METHOD
Carbon tetrachloride and butanol:-AR grade, S.D. Fine Chemicals. Tween-20 and cetyl triammonium bromide (CTAB):-Central Drug House (CDH) Method for organic liquids heavier than water (or aqueous surfactant solution)
CCl 4 and aqueous solution of Tween-20
The lighter liquid Tween-20 aqueous solution was taken in a 100 ml beaker placed in a petri dish. A volumetric pipette (inner radius r=0.062 cm) filled with CCl 4 (heavier liquid) was held in a vertical position and the tip of the pipette was just dipped into the aqueous solution. The number of drops of CCl 4 in the aqueous solution was determined for a fixed volume (3.5 ml). The drop rate was about 8-10 drops per minute. The volume of the liquid could be measured accurately by pasting a strip of graph paper on the upper and lower stem of the pipette. The number of drops of CCl 4 in the aqueous solution of surfactant was determined for various concentrations of Tween-20 (0 mg /100 ml to 16 mg/100 ml). The number of drops per 3.5 ml of CCl 4 in air and that of the aqueous solution of Tween-20 in air were also determined. The data is given in Table1.
CCl 4 and aqueous solution of CTAB
The number of drops of CCl 4 in the aqueous CTAB solution was determined per 3.5 ml using the same pipette (r=0.062 cm) used in the part (A). The number of drops of CCl 4 in aqueous solution of surfactant was determined for various concentrations of CTAB (0 mg/100 ml to 50 mg/100 ml). The number of drops of aqueous solution of CTAB in air were also determined using the same pipette and for the same volume (3.5 ml). The data is given in the Table 2 .
Method for organic liquids lighter than water (or aqueous solution of surfactant)
Aqueous Tween-20 solution and butanol
The procedure followed was the same as in the part (A). The heavier liquid (aqueous Tween-20 solution, concentration 0 mg/100 ml -16 mg/100 ml) was taken in the pipette (radius r=0.026 cm) and the number of drops per 4 ml in butanol was determined. The number of drops of butanol per 4 ml in air as well as the number of drops per 4 ml for each aqueous Tween-20 solution in air was also determined, using the same pipette. The data is given in the Table 3 .
Aqueous solution of CTAB and butanol
The method used was the same as in the part (A). The heavier liquid (aqueous CTAB solution, concentration 0 mg/100 ml -50 mg/100 ml) was taken in the pipette (r =0.062 cm) and the number of drops per 3.5 ml in butanol was determined. The number of drops of butanol per 3.5 ml in air as well as number of drops per 3.5 ml of each aqueous CTAB solution in air was also determined, using the same pipette. The data is given in the 
where, n org. air = number of drops of organic liquid in air for a given volume V. n aqueous air = number of drops of aqueous solution in air for the same volume V, using the same pipette (same radius). Calculation for the Hadkar Factor H 2 (Organic liquid heavier than aqueous solution): The Hadkar factor H 2 is given by
where, n org. aqueous = number of drops of organic liquid in aqueous solution for the given volume V. 
= ---------------------------------
(n CCl4 in air -n CTAB in air)
n CCl4 in air = number of drops of CCl4 in air per 3.5 ml = 233 n CTAB in air = number of drops of aqueous solution of CTAB in air. 
(Given by equation 2)

RESULTS AND DISCUSSION
Hadkar factor H 2 was calculated for CCl 4 and the aqueous surfactant solution of Tween-20 and is given in Table 1 and Hadkar Factor H 2 calculated for CCl 4 and the aqueous surfactant solution of CTAB is given in Table 2 .
Hadkar factor H 1 calculated for aqueous surfactant solution of Tween-20 and butanol is given in the Table 3 and Hadkar Factor H 1 calculated for the aqueous surfactant solution of CTAB and butanol is given in Table 4 . The interfacial tension (γ int ) between organic liquid and the aqueous surfactant solution was calculated using equations (3) and (4) 
cosθ -------------(5)
where, m is the mass of the liquid drop about to detach from the tip of the pipette of inner radius r and θ is the angle of contact between the liquid and the glass. The equations (3) and (4) used to determine the interfacial tension, replace cosθ by Hadkar Factor H 1 and H 2 in the equations (5) . The comparison of the equations (3), (4) with equation (5) indicates that Hadkar Factor H 1 and H 2 depend on the angle of contact between heavier and lighter liquids and the glass The cmc of CTAB = 0.92 milli moles / litre = 0.92 x 10 -3 x 364 gm / litre = 33.48 mg/100 ml and also probably on the angle of contact between the two liquids. This however has to be proved. The exact physical significance of the Hadkar Factors H 1 and H 2 is not yet clear.
CONCLUSION
The plot of γ int vs concentration of surfactant solutions is normally used to obtain cmc of the surfactant because the value of γ int remains practically constant after the cmc. Since Hadkar factor H 1 (or H 2 ) is also found to remain constant after the cmc of the surfactant, the plot of H 1 or H 2 vs the surfactant solution concentration was used to obtain the cmc of the surfactant. The cmc values obtained from these plots are in good agreement with the reported values ( Table 5 ).
